Proteomic analysis of annexin A2 phosphorylation induced by microtubule interfering agents and kinesin spindle protein inhibitors.
Microtubule interfering agents (MIAs) are antitumor drugs that inhibit microtubule dynamics, while kinesin spindle protein (KSP) inhibitors are substances that block the formation of the bipolar spindle during mitosis. All these compounds cause the accumulation of mitotic cells and subsequently cell death. We used two-dimensional gel electrophoresis (2DE) followed by MALDI-MS analysis to demonstrate that the MIAs vinblastine (Velban) and paclitaxel (Taxol), as well as the KSP inhibitor S-tritil-L-cysteine, induce the phosphorylation of annexin A2 in human lung carcinoma A549 cells. Further tandem mass spectrometry analysis using a combination of peptide fragmentation methods (CID and ETD) and multiple reaction monitoring (MRM) analysis determined that this modification occurs mainly at threonine 19. We show that MIAs and KSP inhibitors only induce this phosphorylation in cells capable of reaching the M phase. Furthermore, we demonstrate that CDK activity is required for the phosphorylation of annexin A2 induced by MIAs and KSP inhibitors. Finally, we have used double thymidine block synchronization to demonstrate that annexin A2 is not phosphorylated during a normal mitosis, indicating that this phosphorylation of annexin A2 is a specific response to these drugs.